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INtrODUctION
Banks decide to invest in Internet banking for many reasons; among these are: pressures to cut costs, increase information richness for customers, pressures to produce more without increasing costs, improve the quality of services in order to stay in business or to reach a wider audience. The number of banks adopting Internet banking is increasing over the world even in less developed countries, e.g. but not limited to, Hong Kong (Liao et al. 1999; Wan et al., 2005) , Singapore (Tan and Teo 2000; Wang et al. (2003) , Malaysia (Ramayah et al., 2006; Ramayah et al., 2008) , Finland (Pikkarainen et al. 2004) , USA (Lassar et al., (2005) , Korea (Suh and Han 2002) , Taiwan (Shih and Fang 2004; Shih and Fang 2006) , and Estonia (Erriksson et al., 2005) . This paper focuses on the current state of e-banking in Malaysia. This is an opportunity for banks since the number of Internet users is increasing and represent a growth of 171% between 2000 and 2006. Indeed, the World Stats reported that there are 10.04 million users (representing 36.7% of the population) in May 2006, compared to 3.7 million in 2000 (Internet World Stats, May 2006) . In surfing on the wave of e-banking, all 10 domestic banks and 4 foreign banks among 13 are offering Internet banking services. Although huge investments have been spent on building Internet banking systems to grasp potential customers, reports show that potential users may not be using the systems, despite their availability (Wang et al. 2003) , and other studies found that half of the people that have tried Internet banking services would not become active users (Ramayah et al., 2006) . Therefore, efforts are needed to understand the determinants of Malaysian users in adopting Internet banking, that we named e-banking. We refer to this concept as the provision of banking services via Internet. Offered services may include, but not limited to, account information and balance enquiry, electronic bill payments, summary reports of transactions, funds transfer, check cancellation, checkbook application, financial planning and analysis, loan application, share margin trading account.
What causes potential customers to adopt these services? Is it merely the instrumental and cognitive complexity beliefs (usefulness and ease of use)? Does it depend on the attitudinal perceptions of customers? Are individuals also influenced by other issues (social pressure or social norm), such as their interaction through a social network, their predisposed tendency to try out a new technology? Does it depend on the behavioral control (capabilities, availability of resources and knowledge)? If these factors are indeed important in the acceptance decisions of potential customers, are they interrelated? If so, how are they related and what are the mechanisms through which they achieve their effects on the acceptance decisions? Such questions have widespread practical as well as theoretical ramifications because the expected benefits from the investments in information and technology are realized only when they are adopted by their intended users and subsequently used. This paper seeks to bring elements of response to these issues from a Malaysian perspective.
There has been little prior research into critical influences on e-banking services adoption in Malaysia. The banking sector in Asia including Malaysia is a rapidly growing market. Many western banking are very interested in establishing in this part of the world and building branches since there are 13 foreign banks among 23 in Malaysia. Therefore, it is important to understand the management actions and investment in e-banking. To achieve this goal, this study reports important empirical data on the adoption of e-banking services. In achieving this goal the study aims to examine the extent to which existing and previous model comparison studies Mathieson 1991; Taylor and Todd 1995b; Chau and Hu 2001; Riemenschneider et al. 2003; Celuch et al., 2004; Shih and Fang 2004) are valid in the e-banking sector. Specifically, this study empirically tests the applicability of three well known models in the technology adoption field: the Technology Acceptance Model (TAM) (Davis 1989) , the Theory of Planned Behavior (TPB) (Ajzen 1991) , and the Theory of Reasoned Action (TRA) (Ajzen and Fishbein 1980) . The main focus is to evaluate to which each model can better explain the customers adoption of e-banking. This is in line with previous studies that called for substantial research to address the limitation of these three models (Chau and Hu 2001) .
The major contributions of this study are as follows. Banking planning to offer e-services or those already established e-banking must be aware of the primary concerns of customers. Such knowledge can help banks to increase the adoption of e-banking services. Additionally, banks can understand the reasons for resistance to e-banking services adoption among potential users since customer acceptance is an important determinant success factor. Banks thus can enhance e-banking services performance based on the user needs identified in the empirical results. Once the critical factors are known, banks can develop new services or improve performance to fit customer needs. Furthermore, marketing staff can understand the critical influences on customer adoption, and then develop an effective marketing strategy to convince customers that e-banking services are a convenient method for them. A good pricing strategy can also be developed accordingly. Based on our findings, marketers should be able to justify expenditures that promote e-banking and how to attract more potential customers.
The remainder of this paper is organized as follows. Section 2 reviews three models related to technology acceptance (TAM, TPB and TRA) as well as a summary of past comparison studies. Next, Section 3 describes the research method. Then, analytical results are reported in Section 4. Finally, section 5 presents conclusions, as well as discussing the implications of the findings of this study.
theoretical background and research Model
There are several competing models for IT adoption including TAM, TPB and TRA. The following sections review these models based on two criteria: we included past studies that either compares the three models or focus solely on e-banking.
TRA
TRA is a widely studied model from social psychology (see figure 1 ). In TRA, two unique factors that contribute to behavioral intention (noted BI) are determined: attitude toward the behavior (noted ATT) and subjective norm (noted SN). According to Ajzen and Fishbein (1980) , in order to gain deeper understanding of the factors influencing behavior, it is required to look into beliefs individuals hold about themselves and their environment. Therefore, beliefs are viewed as underlying a person's attitude and subjective norm, and ultimately determine the intention and behavior. Attitude refers to an individual's positive or negative feeling (evaluative effect) about performing the target behavior. Subjective norm is defined as a person's perception that most people who are important to him or her think that he or she should or should not perform the behavior and his or her motivation to comply with the specific referents. TRA has been widely used over the past (see the meta analysis done by Sheppard et al., (1988) . In the IT field, TRA also has been used as the basis to test several technologies and spanning a variety of subject areas, including MS Word processing ), e-commerce (Grandon 2005 ), management information system (Celuch et al., 2004 ) and e-banking (Shih and Fang 2004; Shih and Fang 2006) . A particularly helpful aspect of TRA from an information system perspective is that attitude and subjective norm are theorized to mediate the effect of external variables on intention to use new IT . However three empirical support reported in this study Shih and Fang 2004; Shih and Fang 2006) failed to find a significant relationship between SN and BI.
TPB
Grounded in social psychology, TPB is a general model that has been applied in many diverse domains (see figure 1 ). TPB is an extension of the TRA (Ajzen 1991; Fishbein, and Ajzen 1975) , due to the limitation of TRA to deal with behavior over which individuals have incomplete volitional control (Ajzen 1991) . It delivers more specific information, giving more insight into why an individual or group might not use a system and was found to be well supported by empirical evidence (Ajzen 1991) According to TPB, people's actions are determined by their intentions, which are influenced by their perceived behavioral control, besides attitude and subjective norm. Perceived behavioral control refers to the perception of internal and external resource constraints on performing the behavior. Control beliefs reflect the perceived difficulty (or ease) with which the behavior may be affected and perceived facility acts as an important weighting (Ajzen 1991) . In the case of e-banking, control beliefs refer to knowing how to perform transactions via Internet banking and facility refers to external resource constraints, such as time, money, and resources. Ajzen (2001) collected numerous studies that demonstrated the applicability of TPB to various content domains. These works provide significant support for TPB. In addition, abundant empirical evidence exists that suggests TPB effectively explains individual intentions in adopting of several new information technologies including but not limited to: Computing resource center (Taylor and Todd 1995b) , telemedicine technology (Chau and Hu 2001) , virtual banking (Liao et al., 1999) , web site (Riemenschneider et al. 2003 ), Internet management system (Celuch et al., 2004) , ecommerce (Grandon 2005) , and Internet banking (Tan and Teo 2000; Shih and Fang 2004) .
Empirical findings provide mixed results. Only four studies out of eight that used TPB failed to find a significant relationship between PBC and BI (Liao et al. 1999; Riemenschneider et al. 2003; Celuch et al., 2004; Shih and Fang 2004; Grandon 2005) , in that TPB depend mainly on ATT and SN. Moreover four studies did not found SN to play a role in BI (Mathieson 1991; Tan and Teo 2000; Chau and Hu 2001; Shih and Fang 2004) , while one study (Liao et al., 1999) failed to test the relationship between SN and BI due to the absence of reliable measure.
TAM
Based on the TRA, Davis (1989) developed the TAM model. It states that an individual's system usage is determined by BI, which, in turn, is determined by his attitude toward the behavior, which in turn is determined by two beliefs: perceived usefulness (noted PU) and perceived ease of use (noted PEOU) (see figure  1 ). PU refers to the extent to which a person believes that using the system will improve his or her job performance. PEOU refers to the extent to which a person believes that using the system will be free of effort. TAM is the most widely applied model that information systems researchers have used to explain or predict the motivational factors underlying user acceptance of technology. Many studies applied TAM to a variety of technologies. To our knowledge, five comparative studies compared TAM to other competing model: e-mail (Davis 1989) , spreadsheet (Mathieson 1991) , university computing resource center (Taylor and Todd 1995b) , telemedicine (Chau and Hu 2001) , and web site usage (Riemenschneider et al. 2003) . Moreover, five studies used TAM in the e-banking (Suh and Han 2002; Wang et al. 2003; Pikkarainen et al. 2004; Lassar et al., 2005; Erriksson et al., 2005) . Recently, numerous investigators have modified the initial TAM (e.g. Davis 2000, Venkatesh et al., 2003; Yi et al., 2006) . The current study will focus on the original TAM. Empirical support was found between different constructs of TAM (see table 1) as well as the state of the art done by Legris et al., (2003) .
Past studies on Model comparison
Despite that many research that investigated the three models separately, little research has attempted to integrate the three models in IT acceptance Mathieson 1991; Todd 1995b, Chau and Hu 2001; Riemenschneider et al. 2003; Shih and Fang 2004; Celuch et al., 2004; and Grandon 2005) . Davis et al., (1989) compared TAM with TRA in studying usage of the word processing program at two different period of time T1 (beginning of the semester) and T2 (14 weeks later from T1). Their data provided mixed support for the two specific theoretical models. They found TRA is partially valid. While ATT had a strong significant influence on BI, SN had no significant effect on BI. With TAM, ATT only partially mediated the effects of beliefs (PU and PEOU) on BI and PU plays the most significant affect on BI. Moreover variance explained by TAM (47% in T1 and 51% in T2) is better than that of TRA (32% in T1 and 26% in T2). Mathieson (1991) compared TAM with TPB. The results indicated that the TAM and TPB explained BI very well successively R 2 (BI) = 0.697 and 0.621 with TAM slightly better than TPB. In TPB, authors found that the path from SN to BI was not significant. Taylor and Todd (1995b) decomposed the belief structures in the TPB and proposed the decomposed TPB. They compared this model with TAM and TPB. The results suggested that all three models supported BI as the primary direct determinant of behavior. The addition of SN and PBC and the decomposition of beliefs provided some additional insight into behavioral intention. However, the explained variance of BI in the decomposed TPB (R 2 =60%) is greater than the pure TPB (R 2 =57%) that is also greater than the variance in TAM (R 2 =52%). Chau and Hu (2001) compared TAM, TPB and decomposed TPB in understanding individual physicians' usage of telemedicine technology. The results illustrated that TAM explained the telemedicine adoption (40%) better than does TPB (32%) but less than the decomposed model (42%). PU was found to be the most significant determinant of BI and ATT in both TAM and decomposed models. PEOU was not found not to have any effect on PU or attitude in all models. The findings suggested that instruments that have been developed and repeatedly tested in studies involving end-users and business managers in ordinary business settings may not be equally valid in a professional setting. Riemenschneider et al. (2003) compared TAM and TPB based on the usage of web site. They conducted a series of models that utilized TAM and TPB to varying degrees in terms of model fit. Specifically, models consisting of TAM and TPB were analyzed separately in addition to models ranging from a loose to a tight integration of the two models. However, the variance explained is not reported in the study. Celuch et al., (2004) compared TRA and TPB to adopt an Internet management system. They found the two models are comparable in term of variance explained even if TPB (R 2 =58%) provides slightly better results than does TRA (R 2 =50%). Shih and Fang (2004) is the only available study that compared TRA with TPB and decomposed TPB in the e-banking. TRA and TPB provide a good fit to the data. In addition authors found that TPB has better explanatory power for BI (R 2 = 0.54) than does TRA (R 2 = 0.46) and less than does the decomposed TPB (R 2 = 0.66). Authors found that the path from SN to BI failed to achieve significance in either models (TPB and TRA). Grandon (2005) compared TPB and TRA to predict the intention to adopt e-commerce among managers/owners of SMEs in Chile. Findings revealed that TRA proved to be as good as the TPB and could be even preferred for its parsimony. PBC was not a significant predictor.
Other studies compared additional models (e.g. Venkatesh et al., 2003) . However, the current study does no aim to test this model. The reason is that in a recent study about e-mail adoption by Lee (2005) done in Malaysia using the UTAUT, it was shown that most of the factors forwarded in this model were insignificant except for performance expectancy which is similar to perceived usefulness and facilitating condition. Moreover, up to date, there are no follow up researches that have been conducted using this model. Based on the above discussion, we can highlight the following remarks:
• First, there are mixed results in the application of TPB. Four comparative studies among seven did not find a significant relationship between PBC and BI against two between SN and BI. Moreover, two studies among three that focused on ebanking successively in Hong Kong and in Taiwan failed to find valid relationship between PBC and BI (Shih and Fang 2004; Liao et al. 1999) ; while three other studies found that SN is not a predictor of BI to adopt e-banking (Mathieson 1991; Tan and Teo 2000; Shih and Fang 2004) . • Second, two studies that compared TRA with competing models failed to find a significant relationship between SN and BI. In addition, the only study that used TRA in the e-banking (Shih and Fang 2006) revealed the same result. • Third, Among the six comparative studies that focused on TAM, one study found the path PU-BI was not significant (Riemenschneider et al. 2003) , five studies did not test the path PEOU-BI attitude (Davis et al., 1989 , Mathieson 1991 , Taylor and Todd 1995b Chau and Hu 2001; Riemenschneider et al. 2003) , two studies found the path PEOU-ATT not significant (Davis et al., 1989; Chau and Hu 2001) , and two studies found the path PEOU-PU not significant (Chau and Hu (2001; Riemenschneider et al. 2003 ) • Fourth, according to the authors' knowledge, there is no past study that has compared the three models (TRA, TPB and TAM) in the case of e-banking, except the study of Shih and Fang (2004) which focused solely on TRA and TPB in the e-banking sector. • Fifth, there is contradiction about which model is the best in predicting IT acceptance (see table 1 ). While two studies (Davis et al., 1989; Chau and Hu 2001) found TAM to have more predicting power than TPB, two other studies (Celuch et al., 2004; Shih and Fang 2004) found TPB better than TRA, and one study (Taylor and Todd 1995b) found TPB better than TAM, and one study found TAM and TPB provides the same variance (Grandon 2005) .
As a summary, which model is the best in predicting e-banking requires additional investigation in the case of Malaysia, a vibrant and developing country.
The research model is shown in figure 1. It involves three research streams (TAM, TPB, and TRA).
rEsEArcH MEtHODOLOGY
To provide insights into the issues, a field study was investigated that consisted of a survey questionnaire.
construct Measurement
The measures used to operationalize the constructs included in the investigated models and the questionnaires were mainly adapted from previous studies, with minor wording changes to tailor them to the e-banking field. Items for PU and PEOU, and BI were adapted from Davis (1989) . Items for attitude, subjective norms, and perceived behavioral control were from Taylor and Todd (1995b) . Moreover, constructs common to the examined model were measured using the same scale, an approach suggested by Taylor and Todd (1995b) . All items were measured using a 7-point Likert-type scale with anchors on strongly agree and strongly disagree respectively.
Pretest
A pre-test was conducted prior to the actual data collection by using a collaborative pretesting procedure. This procedure is where the researcher obtains the consent of the respondents to go through the questionnaire. It was done twice: Once with three respondents who were MBA students at a local university and, and a second one with three customers of a bank located on the campus. Both the pre-tests showed that the respondents were able to understand and answer the questions posed to them without any problem. As such no modification was done to the questionnaire.
subject, setting and Procedure
Target subjects were individual customers in Malaysia from the age of sixteen and above who had banking transactions, and who have concerns or taken part in e-banking.
A structured questionnaire was administrated to users over a period of two months. The technique of sampling was non-probability convenient sampling method. It was used because it was a viable alternative and also due to the constraint of time, speed, costs and convenience in order to obtain enough respondents. The questionnaires were distributed to bank branches, factories. Some of the questionnaires were handed over by hand, through e-mail, and also mail to quicken the collection process. The banks' officers were requested to lend a helping hand by placing the questionnaires in the bank branches for customers to fill up willingly. For those questionnaires sent through mail, a cover letter and self-addressed stamped return envelope was also provided. The cover letter stated the purpose of study and ensured confidentiality and anonymity.
Of the 300 questionnaires distributed, 242 were collected and returned back. Three of them were partially completed, and therefore discarded. Thus the effective response rate represents 239, showing a 79.67% response rate. Table 2 presents the overall profiles of the respondents.
The above table indicates the percentages of genders are almost equal, with an average age of 31 years; the majority of respondents is Chinese and holds a university degree, working in the private sector and having an income level of USD 401 -800. Besides, 90% of the respondents owned a personal computer and all were aware of e-banking, while 46.0% of them were users of e-banking.
Data Analysis
Analysis of data was conducted through two stages. The measurement model is tested first to check reliability and convergent validity of the model, followed by the relationships between constructs of the model are tested for significance.
Reliability is tested using Cronbach's alpha. It measures the internal consistency of the questionnaire. Cronbach's alpha values of 0.60 to 0.70 were deemed the lower limit of acceptability (Hair et al. 1998) . Such values would indicate that the items were homogenous and measuring the same construct. Convergent validity refers the extent to which a variable or a set of variables is consistent in what it is intended to measure (Hair et al., 1998) . Conver- gent validity was assessed using factor analysis of SPSS software (version 13.00). Varimax rotation was specified to identify variables that might indicate potential constructs, and factor loading were examined at 0.50 and above on each potential construct with eigenvalues greater than one were retained to validate the model (e.g. Hair et al., 1998) .
Multiple linear regression analysis was then used to test different paths from the independent variables (attitude, subjective norms, behavioral controls, PU and PEOU) to the dependent variable "intention to adopt". The beta value indicates the type of relationship between the independent and dependent variables. P-value measured the significance of the relationship, the lower the value, the more significant the relationship. Meanwhile R Square (noted R 2 ) measured the total variance explained in the dependent variable by all the independent variables.
rEsULts AND DIscUssION

Factor Analysis
Factor analysis was conducted to confirm the existence and relevance of the existing variables. A total of six factors with eigenvalues greater than 1.0 were identified. These factors explained 80.225 of the total variance.
The measurement scales showed high reliability, with Cronbach alpha coefficients for the six variables exceeding 0.80 (see table 3 ). Construct validity was strongly supported by the factor analysis (see appendix 2), which indicates that the instrument is valid. This pattern of high reliability and validity is consistent with much prior research (Davis 1989; Mathieson 1991, Taylor and Todd 1995b; Chau and Hu 2001) . Table 3 shows that all the six variables had mean values higher than four, indicating that on the average most respondents agreed to the items set in the questionnaire. However, subjective norm had a mean value of 3.96 signifying neutral or neither agree or disagree.
regression Analysis
After the factor analysis, regression analysis was carried to determine the relationship between the six constructs. For TAM three regressions were run successively for PU, ATT and BI. For TPB and TRA only one regression was carried to estimate BI. Goodness of fit from the ANOVA table was found.
Predicting behavioral intention using TRA: Table 4 indicates that attitude toward behavior and subjective norm have a positive direct effect on behavioral intention to adopt e-banking, successively with (ß = 0.476, t = 7.743, p < 0.01) and (ß = 0.263, t = 7.743, p < 0.01). Attitude plays a more significant role in predicting behavioral intention than subjective norm. Results also reveal that 44.4% of the variation in the behavioral intention to use e-banking is explained by the two variables. Therefore TRA is still valid in the case of e-banking. Figure 2 illustrates the significant relationships in the three models. Table 4 shows the three variables (attitude, subjective norm and perceived behavioral control) exert a positive direct effect on behavioral intention, successively with (ß = 0.43, t = 6.43, p < 0.01), (ß = 0.25, t = 4.01, p < 0.01), and (ß = 0.116, t = 2.00, p < 0.05). Moreover, 45.6% of the variation in the behavioral intention was caused by the above three variables. We can observe that TPB and TRA produces the same variance, although TPB is slightly higher than TRA, and attitude plays the strongest direct effect on BI (as in the case of TRA) followed by subjective norm. Accordingly TPB still predicts intention to adopt e-banking very well.
Predicting behavioral intention using TPB:
Predicting behavioral intention using TAM: Table 4 indicate that the three variables (attitude, PU and PEOU) exert a positive direct effect on BI successively with (ß = 0.414, t = 4.935, p < 0.01), (ß = 0.58, t = 10.972, p < 0.01), and (ß = 0.158, t = 1.879, p < 0.10). The three variables contribute to explain 34% of the total variance in BI. Three observations can be highlighted. First, The effect of PU on BI is the strongest followed by attitude. Second, the effect of PU on BI is over 2.6 times that of the effect of PEOU on BI, which is in line with the trends in prior TAM researches (Legris et al., 2003) . Third, the explanatory power of TAM is less than that of TPB and TRA.
Predicting attitude and PU using TAM: Results indicate that PU exerts more influence on attitude (ß = 0.454, t = 6.471, p < 0.01) than does PEOU (ß = 0.290, t = 4.136, p < 0.01). 
Variables
Number of items
TAM
These two variables contribute to explain 48.2% of the total variance in attitude. Moreover results indicate that PEOU is a determinant of PU (ß = 0.78, t = 18.792, p < 0.01) and PEOU contributes to explain (R 2 = 60%) of the variance of PU. This is in line with much prior TAM research. In summary, the three models TRA, TPB and TAM would have different explanatory power in predicting intention to use e-banking.
Discussion
From the previous findings it appears that TPB model has the best explanatory power; followed by TRA and TAM models.
The study found that the five variables (PEOU, PU, ATT, SN and PBC) have direct positive effect on behavioral intention to use e-banking in Malaysia. However, the betas (standardized coefficient) are different for each individual independent variable. Attitude towards behavior has the highest effect on BI in the three models: TRA (ß = 0.48), TPB (ß =0.43), TAM (ß =0.58), followed by perceived usefulness (β = 0.41), subjective norm (β = 0.26). In contrast, perceived behavioral control has the lowest effect (ß = 0.12).
The factor that most influences the intention to use e-banking is attitude towards behavior. These results indicate the importance of formation of attitude among the users in Malaysia.
These findings support and contradict previous researches both comparative studies as well as those focused on e-banking. With regard to comparative studies that used TRA the current study contrasts with the findings of two studies Shih and Fang 2004 ) who failed to achieve significance between SN and BI, and support the only study that found both attitude and SN have affect on BI (Celuch et al., 2004) . However, this study is in line with all studies that used TRA Shih and Fang 2004; Celuch et al., 2004; Shih and Fang (2004) ; and Grandon 2005) in that they found attitude as the most influential factor on BI.
With regard to comparative studies that TPB, this study contracts partially with three studies that failed to find significant relationship between SN and BI (Mathieson 1991; Tan and Teo 2000; Chau and Hu 2001) , as well as previous studies which failed to find a significant relationship between PBC and BI (Riemenschneider et al. 2003; Celuch et al., (2004; Grandon 2005) . This study contrasts also with the study of Shih and Fang (2004) who failed to find significance between SN and BI as well as between PBC and BI. This study is different than Liao et al., (1999) in virtual banking who failed to test the relationship between SN and BI due to the absence of reliable measure. With regard to similarities, this study shares two common aspects with previous studies. First, the current study supports the only study done by Taylor and Todd (1995b) who found that three components of TPB (attitude, social norm and PBC) have effect on BI. Second, it supports all past studies that found attitude has the most influential effect on BI (Mathieson 1991; Taylor and Todd 1995b; Chau and Hu 2001; Riemenschneider et al. 2003; Celuch et al., 2004; Shih and Fang 2004; and Grandon 2005) .
With regard to comparative studies that used TAM this study challenge previous studies. First, In particular all the studies did not test the relationship between PEOU and BI Mathieson 1991; Taylor and Todd 1995b; Chau and Hu 2001; Riemenschneider et al. 2003) . Second, with regard to factors that most affect BI, our findings are in line with previous studies (Taylor and Todd 1995b; Riemenschneider et al. 2003) which found that attitude is the most influential factor. Our findings also contrasts with two other studies which found PU as the factor that exerts the strongest effect Mathieson 1991) , and the study of Chau and Hu (2001) who found that attitude and PU exerts the same effect on BI. Finally, our results also revealed that PEOU has positive effect on PU. This result is in line and consistent with the general trend in TAM Taylor and Todd 1995b; Legris et al., 2003) , but contrast with few studies that failed to prove such a link (Chau & Hu, 2001; Riemenschneider et al. 2003) .
With regard to which model offers the best explanatory power, the current study reveals that TPB is the best followed by TRA and lastly by TAM, successively by 44.6%, 43.9%, and 33.9%. The findings contrast with previous studies, since it is the only study that compared the three models (TRA, TPB and TAM), and because previous studies found different results. While Davis et al. (1989) , Mathieson (1991) and Chau and Hu (2001) found that TAM is better than TRA, Taylor and Todd (1995b) found TPB is better than TAM. Finally, TAM model is not proven to have the best explanatory power in our study even though it has been already tested and proven its validity in the context of Malaysian environment (Ramayah et al., 2008) . There is about 10% difference between the adjusted R² of TRA and TAM models.
With regard to studies in the e-banking, the current study challenge previous studies in many ways. With regards to the two studies that used TRA in the e-banking (Shih and Fang 2004; Shih and Fang 2006) , per opposite to our findings, only attitude has positive effect on BI. With regard to past studies that used TPB in the e-banking, two studies failed to find a role for SN on BI (Tan and Teo 2000; Shih and Fang 2004) . Moreover, only one study (Shih and Fang 2004) find no role for PBC on BI. However, available data does not allow us to identify which construct exerts the strongest effect on BI since beta values are not reported in these studies. As for past five studies that used TAM as the main basis for e-banking adoption, four studies did not included attitude in their model (Wang et al. 2003; Lassar et al., 2005; Pikkarainen et al. 2004; and Erriksson et al., 2005) ; while one study included attitude and found it the most important factor that affect BI (Suh and Han 2002) , one study found that PEOU exerts the most effect on BI (Wang et al. 2003) , while two studies found PU the most important factor on BI (Pikkarainen et al. 2004; Erriksson et al.,2005) 
Implications
This research has both perspectives in them of theory and practice.
From a theoretical perspective, the results presented contributed to the existing literature in a number of ways. First, the article makes a contribution to e-banking literature by providing insights on the factors that seem to affect online banking acceptance. Second, this study represents the first comparative study that found all the five variables included in the study to have significance on behavioral intention. It also found that TPB has the best explanatory power. The study proves also that attitude plays a major part in user acceptance of e-banking besides perceived usefulness, and subjective norm. Thus, formation of attitude among the users in Malaysia is pertinent. Third, this study is the first rare studies that find social norms and perceived behavioral control to affect e-banking. This is contrary to studies conducted in the past (Shih and Fang 2004; Shih and Fang 2006) . Fourth the study contributes to the technology acceptance literature by suggesting that PU and PEOU were found to have some effect on technology acceptance (cf. Davis, 1989; Davis et al., 1989; Wang et al. 2003) . Furthermore, we found that PU was more influential than PEOU in explaining technology acceptance which is in line with previous studies (Legris et al., 2003) .
From a managerial perspective, the results of the study provide managers in banks information about the planning of online banking as well as the government and can change the current situation by promoting positive attitudes towards the e-banking technology and its usage. Besides, banks should think of innovative ways that can attract and retain actual and potential customers to use the technology.
In Malaysia customers are driven to adopt e-banking primarily due to their attitude visà-vis of e-banking, secondly by the functions it performs for them and thirdly for the social norms factor they receive from peers, friends, family as well for how easy or hard it is to get the system to perform for them. Thus, in designing e-banking system, designer should look at the benefits e-banking can bring to its users. The issue of easy to use is ranked fourth, as it cannot compensate for a system that does not perform useful functions.
Once the attitude has been built then the actual and potential customer will become an effective e-banking user. Marketing can also use the results of the study on how to promote e-banking. In Malaysia. People are affected by subjective norms in the form of family members, relatives, friends, superiors and co-workers who always affect users' attitude and behavior. Therefore, actions should be taken to create saleable advertisements, promotional methods that aim to convince about e-banking either in schools, universities, and public places. According to Ajzen and Fishbein (1980) , subjective norm may be inferred from the referent's perceived attitude towards performing the action or intention. Therefore, if the referent is perceived to have a favorable attitude toward an intention, subjective norm may be formed among those that related or close with him or her.
Results revealed that the relative strength of the PU-BI compared to PEOU-BI is stronger. Attitude as a mediator acts fully in PU but partially in PEOU. Perceived usefulness was significantly more strongly linked to behavioral intention than was perceived ease of use. Banks can have supporting mechanisms including training to enhance customer's awareness, the convenience and benefits of e-banking. Actual and potential customers need to know what is e-banking, why to adopt it, in which circumstances to perform it and how it benefits their banking transactions.
research Limitations
The results of this study should be considered in light of the five limitations. First, the sample size is small (239) and is limited in scope. It covered respondents from one region in Malaysia (Island of Penang) while other 12 regions were not included due to geographical distance. Second, the data of the study was collected conveniently just once, over a period of two months, under the non-contrived setting. This was deemed suitable as it was nearly impossible to a hold of the list of banking customers due to limitations in regulations. Thus, the results obtained are narrowed in term of generalisibility to the whole users in Malaysia as well to other studies in new technologies and systems. Third, the study excluded the actual usage behavior in the research models for comparison. However, this is not a serious limitation as previous comparative researchers had substantial empirical support for the causal link between intention and actual behavior (e.g. Taylor and Todd, 1995b; Mathieson 1991; Chau and Hu 2001) . Fourth, as per Wang et al. (2003) , since the study was conducted in snapshot, additional research efforts are needed to evaluate the validity of the investigated models and our findings across time. The user acceptance of e-banking is important for further research in the future. Finally, statistical analysis technique used was regression and not simultaneous equation techniques (LISRE or PLS) as opposed to previous studies (see table 1 ). Indeed among the eight comparative studies, two used regression against six which used LISREL. However, this is acceptable since four studies in the e-banking used regression while five used LISREL. Finally while the variance explained is in line with previous studies (see table 1), 45%, 46% and 66% in the three models remain unknown and call for substantial research.
Perspectives
To overcome the limitations, this study encourages future research to delve into the three following directions.
First, and in order to improve the explanatory power of the three models, future research should incorporate additional constructs. In particular it emphasize the inclusion of trust since results of past studies found it has a direct positive effect on intention to use e-banking adoption (Suh and Han 2002; Pikkarainen et al., 2004; Erriksson et al., 2005) , and self-efficacy that has a positive effect on intention to use e-banking over PEOU, PU and trust (Wang et al. 2003) , as well as on intention to use Internet information management (Celuch et al., 2004) . The study also encourage to test the effect of past experiences in IT and training on e-banking adoption as well as the effect of gender since they affect the intention to use, perceived behavioral control and social norm. Tan and Teo (2000) found that past experience influences positively the intention to use e-banking . Taylor and Todd (1995b) have found that the effect of behavioral intention on actual usage was found to be stronger for the experienced users; while perceived behavioral control was found to be stronger on system usage for inexperienced users. While Venkatesh and Morris (2000) found in the short term (with less experience) social norm for women is positively correlated to intention to use after initial training, but it did not play a significant role in determining intention to use among men. The effect of income on e-banking is another perspective since past studies did also prove that it affects the intention to use e-banking via the mediation of perceived usefulness and perceived ease of use (Lassar et al., 2005) .
Second, this study compared solely three models original TAM, TRA, TPB. However, additional and competing models are available including unified model (Venkatesh et al., 2003) where the authors compared it with eight models in the IT acceptance, and the integrated model (Yi et al., 2006 ) that integrate TAM, innovation diffusion theory and theory of planned behavior. Accordingly the study encourages further studies to compare theses models in order to shed more light on the e-banking acceptance.
Third, we reported earlier that the current study contradicts Shih and Fang (2004) . Shih and Fang (2004) is the only study that compared two models in the e-banking in Taiwan, since it found a positive direct effect between SN and BI. Malaysia and Taiwan are two East Pacific Asian countries, which share in common many cultural factors. Further studies are therefore required to investigate why social norm did not play any role in e-banking in Taiwan while it has an effect in Malaysia.
cONcLUsION
This research represents a unique study in the e-banking field that compared three models (TRA, TPB and TAM) adoption in Malaysia. The findings revealed that the five factors included in the three models (attitude, subjective norm, perceived behavioral control, perceived usefulness and perceived ease of use) are significant in affecting users' behavioral intention to use e-banking. Results also revealed that attitude plays the most important role, followed by perceived usefulness and subjective norm. Among the three models, TPB and TRA have almost the same explanatory power in predicting intention to use e-banking with slightly in favor of TPB, while TAM produces the lowest variance. 
